Introduction
The goal of the present article is to examine the phonological patterning of glides in a specific language in order to shed light on some of the debates involving those sounds in the theoretical literature. The language investigated below is Middle High German (MHG), an earlier descendant of New High German (NHG) spoken from 1050-1350; see Paul (2007) . In Middle High German there were many words with a glide ([w] or [j] ) that can be shown on the basis of phonological patterning to be in onset position, e.g. I argue that surface diphthongs like [uo̯ ] consist of a peak (vowel) and a non-peak (glide), which both belong to the same (complex) nucleus. The glide portion of a diphthong is derived because its nonsyllabicity is predictable based on its location as the second member of the nucleus; e.g. [uo̯ ] is underlyingly /uo/. The assignment of nuclear structure creates a representation in which the second part is interpretable as a glide (and not as a vowel) in a way to be made explicit below. By contrast, onset glides like the [w] in [le.wə] are shown to be phonemic (/lewə/); such underlying glides are defined as [+consonantal] sounds otherwise identical featurally with the corresponding vowels (e.g. /u/). Significantly, the onset glide words like [wo.xə] cannot be analyzed as derived (i.e. from /u/) because of the contrast with diphthongs like /uo/, e.g. [uo̯ fǝr] 'bank'.
The analysis of MHG glides described above is important because it sheds light on several theoretical issues discussed in the cross-linguistic literature on glides. First, Middle High German can be added to the growing list of languages which possess phonemic glides (see Levi 2004; Nevins & Chitoran 2008) . Second, Middle High German glides (e.g. the /w/ in /lewǝ/) cannot be alternatively captured by analyzing either one or both of the adjacent vowels as underlyingly nuclear and the surface glide as a segment lacking an underlying nucleus. Linguists who advocate the latter approach for glides with a phonologically deviant behavior in other languages include Levin (1995) , Guerssel (1986) , and Harris & Kaisse (1999) . Third, the proposed analysis of underlying glides as [+consonantal] is more explanatory than the alternative featural approach defended by Nevins & Chitoran (2008) which employs the feature [±vocalic] . Fourth, the treatment of derived glides in diphthongs supports the model of nuclear structure proposed by Harris & Kaisse (1999) on the basis of the patterning of glides in Argentinian Spanish. According to that model, a complex nucleus consists of a second projection of N, which is the locus of glides. The advantage of that framework is that it enables one to unambiguously interpret which vocalic element in a diphthong is the glide (and which is the peak). Finally, the contrastive syllabification referred to above ([VG.V] vs. [V.GV] ) is shown to be a structural property defining languages with underlying glides that has not been discussed in the literature cited above.
The remainder of this paper is structured in the following way. I discuss various proposals on how to analyze glides (in Section 2), and then I consider how glides are analyzed in terms of syllable structure (in Section 3). In Section 4 I introduce the data from Middle High German. In that Section I consider diphthongs, the status of hiatus, onset glides and philological evidence for the proposed analysis. My analysis of glides in Middle High German is presented in Section 5. In Section 6 I discuss the theoretical relevance of the present treatment. In particular, I demonstrate that the underlying peak approach fails for data from Middle High German and that glides and vowels should not be analyzed with the feature [±vocalic] . I also show that the model of nuclear structure endorsed below is advantageous over competing models and situate Middle High German in the theoretical discussion concerning underlying glide languages and underlying peak languages. The paper concludes in Section 7.
Background
According to one approach, glides can be made distinct from the corresponding vowels with the feature [±syllabic] . That segmental treatment (summarized in (1)) is typical for early generative phonology (e.g. Chomsky & Halle 1968: 354): (1) Glides: [-consonantal, +sonorant, -syllabic] Vowels: [-consonantal, +sonorant, +syllabic] The proposal in (1) has been criticized by a number of linguists on the grounds that syllabicity can and should be captured directly in terms of syllable structure and that the segmental feature [±syllabic] is therefore redundant. In particular, only glides but not vowels are present in the margin (onset or coda).
According to an alternative view, [±syllabic] is dispensed with, in which case glides and the corresponding vowels are identical featurally (i.e. they are both [-consonantal, + sonorant] ), and they only differ in terms of position in the syllable. Some of the treatments along those lines include Clements & Keyser (1983) , Selkirk (1984) , Kaye & Lowenstamm (1984) , Levin (1985) and Guerssel (1986) . Since only non-syllabic sounds like glides can be in the margin, an underlying [-consonantal, +sonorant] coda or onset segment is interpreted as a glide, but that same feature complex is interpreted as a syllabic sound (a vowel) in the nucleus. Glides like [u̯ i ̯] are therefore assumed according to the aforementioned view to be derived from the corresponding high vowels /u i/, as in the hypothetical examples in (2). In (2) and below I adopt the view that syllable structure is not present in underlying representations (although some would disagree, as I point out below). All four of the glides in (2) are examples of derived glides because they are only interpretable as glides after syllable structure is assigned. In (2) and the remainder of this section I adopt a traditional approach to syllable structure with the three constituents onset (O), nucleus (N) and coda (C). In Section 3 I replace that approach with a more enriched syllable structure.
(2) Vowels: [-consonantal, +sonorant, +syllabic] The proposal in (1) has been criticized by a number of linguists on the grounds that syllabicity can and should be captured directly in terms of syllable structure and that the segmental feature [±syllabic] is therefore redundant. In particular, only glides but not vowels are present in the margin (onset or coda).
According to an alternative view, [±syllabic] is dispensed with, in which case glides and the corresponding vowels are identical featurally (i.e. they are both [-consonantal, +sonorant] ), and they only differ in terms of position in the syllable. Some of the treatments along those lines include Clements & Keyser (1983) , Selkirk (1984) , Kaye & Lowenstamm (1984) , Levin (1985) and Guerssel (1986) . Since only non-syllabic sounds like glides can be in the margin, an underlying [-consonantal, +sonorant] coda or onset segment is interpreted as a glide, but that same feature complex is interpreted as a syllabic sound (a vowel) in the nucleus. Glides like [u̯ i̯ ] are therefore assumed according to the aforementioned view to be derived from the corresponding high vowels /u i/, as in the hypothetical examples in (2). In (2) and below I adopt the view that syllable structure is not present in underlying representations (although some would disagree, as I point out below). All four of the glides in (2) are examples of DERIVED GLIDES because they are only interpretable as glides after syllable structure is assigned. In (2) and the remainder of this section I adopt a traditional approach to syllable structure with the three constituents onset (O), nucleus (N) and coda (C). In Section 3 I replace that approach with a more enriched syllable structure. The surface glides in (2a,b) are referred to below as ONSET GLIDES and the ones in (2c,d) as CODA GLIDES. Hypothetically, a vowel plus glide sequence (or the reverse) could be parsed in the same nucleus (NUCLEAR GLIDES). That is the type of representation usually assumed for diphthongs (see below for discussion). An example illustrating the approach depicted in (2) can be observed in Blevin's (1995: 222-223 ) treatment of glides in the the Austronesian language Lenakel, spoken on Vanuatu. Blevins notes that high vowels and the corresponding glides in that language are in complementary distribution: high vowels are found in the contexts C __ C, C __ # and # __ C, while glides occur elsewhere, i.e. __ V and V __. She subsequently argues that surface glides are derived from the corresponding high vowels, as in (2a,b). That type of
The surface glides in (2a, b) are referred to below as onset glides and the ones in (2c, d) as coda glides. Hypothetically, a vowel plus glide sequence (or the reverse) could be parsed in the same nucleus (nuclear glides). That is the type of representation usually assumed for diphthongs (see below for discussion).
An example illustrating the approach depicted in (2) can be observed in Blevin's (1995: 222-223 ) treatment of glides in the the Austronesian language Lenakel, spoken on Vanuatu. Blevins notes that high vowels and the corresponding glides in that language are in complementary distribution: high vowels are found in the contexts C __ C, C __ # and # __ C, while glides occur elsewhere, i.e. __ V and V __. She subsequently argues that surface glides are derived from the corresponding high vowels, as in (2a, b). That type of approach captures syllabicity alternations in Lenakel, as in the first person morpheme /-i-/, e.g.
Although glides and vowels are clearly positional variants in Lenakel and many other languages, other languages have been shown to have contrasts between glides and the corresponding vowels. For example, the Argentinian Spanish data in (3) from Harris & Kaisse (1999: 123) 
In the remainder of this section I concentrate on the approach in (4b) because that is the one I adopt in my analysis of Middle High German. I discuss and reject (4a) for Middle High German in Section 6.2. Both treatments in (4) have a number of adherents. Advocates of the underlying peak analysis include Levin (1985) , Guerssel (1986) and Harris & Kaisse (1999) . Some of the linguists who adopt some variant of the underlying glide approach are Hume (1994) , Hyman (2003) , Levi (2004) , Hall (2006) , Nevins & Chitoran (2008) and Levi (2011) . Levi (2004) lists the following languages with underlying glides: Imdlawn Tashlhiyt Berber (Afro-Asiatic), Cree (Algonquian), Karuk (Hokan), Sundanese (Austronesian), Yawelmani (Yokuts), Tahltan (Athabaskan), Pulaar (Niger-Congo), Turkish (Altaic), and Pashto (Indo-Iranian).
Underlying glides (as in 4b) and derived glides (as in Lenakel) have been shown in some of the studies cited above to exhibit contrastive phonological behavior. The generalization is that glides derived from vowels (e.g. [i ̯ɑ] from /iɑ/ in 2) behave phonologically like vowels, while underlying glides (e.g. [jɑ] from /jɑ/ in a hypothetical example) pattern with consonants to the exclusion of the vowels (and derived glides). For example, an underlying glide -like a consonant -could be transparent to rules affecting vowel features (e.g. vowel harmony), but a derived glide -like a vowel -should not be. By contrast, an underlying glide should not be transparent to rules affecting consonant features (e.g. consonant harmony), but an underlying glide could be.
The generalizations described in the preceding paragraph have been captured in some of the theoretical literature cited above by adopting the following two claims: (A) glides derived from high vowels are identical featurally with those high vowels; and (B) underlying glides are featurally distinct from the corresponding phonemic high vowels. The predictions are two-fold: first, if vowels and the corresponding derived glides are identical featurally, then the derived glides will behave phonologically like vowels. Second, if underlying glides are featurally distinct from the corresponding high vowels (and derived glides), that they will not pattern together with those segments.
While there appears to be some agreement in the literature for (A) as well as (B), the nature of the features involved differs from author to author. For example, several linguists have argued that the two types of glides can be captured with the binary feature [±consonantal] : on this view, phonemic glides are [+consonantal] , while vowels and derived glides are [-consonantal] . In Section 5 below I defend the featural treatment in (5) for Middle High German. The derived glides discussed in the present analysis are underlying vowels that surface as nuclear glides in diphthongs, but none of the data I consider involve glides derived from vowels that surface in the onset or in the coda (see 2). Because that type of example does not exit in the material I discuss below, I do not conside whether or not the features in the penultimate column in (5) also hold for those other types of derived glides. There is precedent in the cross-linguistic literature for analyzing certain glides as [+consonantal] , as in (5). See in particular the discussion in Levi (2004: 21ff) , who summarizes some of the proposals in the unpublished literature not available to me. Hayes (1989) suggests that English onset glides are [+consonantal] . According to Hyman (2003) , glides are underlyingly either [-consonantal] [-vocalic] . Note that the featural approach in (6) rejects claim A above (that glides derived from high vowels are featurally identical with those high vowels). The model in (6) is also endorsed by Padgett (2008) and Huang (2014 Nevins & Chitoran (2008) is that the change just described is a consequence of the fact that the derived glide is a margin segment (as in 2). In their own words (Nevins & Chitoran 2008: 4) : … "derived glides become [-vocalic] A complete treatment of glides in Middle High German requires that I address the nature of glides in diphthongs. Much of the literature cited above is silent on how to analyze such nuclear glides. For example, it was noted above that the derived glides discussed by Nevins & Chitoran (2008) are in the onset (as in (2a, b) ) or in the coda (as in (2c, d) ), but not in the nucleus. However, in the case of diphthongs, both components belong to the same nucleus. If syllabification parses both segments into the that constituent (as in 7), then it needs to be determined if it is possible to predict which of the two nuclear elements is syllabic (the peak) and which is nonsyllabic (the glide). Note that the glide can be either the second element in a diphthong (offglide), in which case the vowel plus glide sequence is a falling diphthong, e.g. [ɑu̯ ] and [ɑi ̯] in (7a, b) . By contrast, some languages have diphthongs whose first component is a glide (onglide), in which case the glide plus vowel sequence is a rising diphthong, as in (7c, d). See Hall (2014a) for a recent treatment of onglides in Westphalian German. The glides in (7) can be referred to as derived nuclear glides, in contrast to the derived onset glides and derived coda glides depicted in (2).
It is assumed in (7) that both parts of diphthongs are parsed under the same nucleus, but this treatment is not without controversy. For example, several authors have argued that there are languages in which the glide in falling diphthongs is in the coda, as in (2c,d), e.g. Kaye & Lowenstamm (1984: 144f.) for French, Cser (1999) for Latin and Soultatis (2013) for Greek. That approach might be correct for the aformentioned languages, but the glides in falling diphthongs must be parsed into the nucleus in Middle High German for reasons discussed in Section 4. An unanswered question concerning (7) is how it is possible to express in terms of phonological units the fact that one of the members of the diphthong is syllabic (the peak) and the other is not (the glide). This is possible with the feature [±syllabic] in the SPE system in (1), but if that feature is eliminated from phonological theory, then it remains to be seen how nonsyllabicity can be expressed formally.
Glides and syllable constituency
In Section 3.1 I describe the model of the syllable I adopt in the present analysis. In Section 3.2 I consider the kind of arguments posited in the literature on phonology for determining whether or not a prevocalic glide (e.g. GV) is in the onset or in the nucleus and whether or not a postvocalic glide (e.g. VG) is in the nucleus or coda.
Syllable structure
Following Levin (1985) , Kenstowicz & Rubach (1987) and Harris & Kaisse (1999) , I posit that the syllable is characterized as projections of the primitive category N (= nucleus). In that model the terms "coda" and "onset" are mere names for the complement of the first (N') and second (N'') projections of N. A word consisting of consonant plus vowel plus consonant (CVC) therefore has the representation in (8).
It is assumed in (7) that both parts of diphthongs are parsed under the same nucleus, but this treatment is not without controversy. For example, several authors have argued that there are languages in which the glide in falling diphthongs is in the coda, as in (2c, d), e.g. Kaye & Lowenstamm (1984: 144f.) for French, Cser (1999) for Latin and Soultatis (2013) for Greek. That approach might be correct for the aformentioned languages, but the glides in falling diphthongs must be parsed into the nucleus in Middle High German for reasons discussed in Section 4. An unanswered question concerning (7) is how it is possible to express in terms of phonological units the fact that one of the members of the diphthong is syllabic (the peak) and the other is not (the glide). This is possible with the feature [±syllabic] in the SPE system in (1), but if that feature is eliminated from phonological theory, then it remains to be seen how nonsyllabicity can be expressed formally.
Glides and syllable constituency
Syllable structure
Following Levin (1985) , Kenstowicz & Rubach (1987) and Harris & Kaisse (1999) , I posit that the syllable is characterized as projections of the primitive category N (=nucleus). In that model the terms "coda" and "onset" are mere names for the complement of the first (N') and second (N'') projections of N. A word consisting of consonant plus vowel plus consonant (CVC) therefore has the representation in (8). Following Levin (1985) , Kenstowicz & Rubach (1987) and Harris & Kaisse (1999) , I posit that the syllable is characterized as projections of the primitive category N (= nucleus). In that model the terms "coda" and "onset" are mere names for the complement of the first (N') and second (N'') projections of N. A word consisting of consonant plus vowel plus consonant (CVC) therefore has the representation in (8).
An onset glide is represented in the model in (8) as in (9a) and a coda glide as in (9d). I follow Harris & Kaisse (1999) in postulating an additional projection of N for the glide An onset glide is represented in the model in (8) as in (9a) and a coda glide as in (9d). I follow Harris & Kaisse (1999) in postulating an additional projection of N for the glide portion of diphthongs (i.e. nuclear glides). Offglides and onglides are represented as in (9c) and (9b) respectively.
(9) 8 portion of diphthongs (i.e. nuclear glides). Offglides and onglides are represented as in (9c) and (9b) respectively.
In Section 4 I argue that the prevocalic glide in MHG words with the parsing [V.GV] are in the onset (as in (9a)), while glides parsed [VG.V] are in the nucleus (as in (9c)). No MHG glides occur in (9b) or (9d).
Arguments for constituency
A number of proposals have been made in the cross-linguistic literature concerning the way in which prevocalic glides (i.e. GV) and postvocalic glides (i.e. VG) should be parsed in terms of syllable-internal constituents; see Yip (2003) for an overview. For example, a word-initial glide could be parsed into the onset (as in (9a)) or into the nucleus (as in (9b)). The mirror-image question can be posed with respect to a word-final glide (i.e. (9c) vs. (9d)). Several arguments for constituency have been discussed in the literature which bear on the question of how to determine which of the structures in (9) is correct (e.g. Booij 1989; Davis & Hammond 1995; Cser 1999; Yip 2003; Hall 2014a) . The argument I discuss below is based on phonotactics. In general, if there are few or no restrictions governing the type of consonant that can occur before a prevocalic glide (i.e. the C in CGV), then the nuclear glide representation in (9b) is correct. By contrast, the onset glide analysis in (9a) is appropriate if there are restrictions on the preceding consonant(s). Thus, if there is a common domain (e.g. the nucleus), then restrictions can apply to the segments within that domain, particularly if the features are identical/similar. The nuclear glide representation therefore implies that there is a tighter bond between the glide and the following vowel: if a glide can only precede a restricted set of vowels, then structure in (9b) is correct, but if there are few or no restrictions concerning the types of vowels that can follow a glide, then we would be dealing with (9a). Mirror-image arguments hold for the distinction between (9c) and (9d). For the former, there are expected to be restrictions on the preceding vowels, but restrictions on the vowel and the glide in (9d) are not expected to be observable.
A number of authors have examined the behavior of prevocalic (and postvocalic) glides in various languages and have argued in favor of either (9a) vs (9b) or (9c) vs. (9d). For example, Davis & Hammond (1995) argue that the post-consonantal prevocalic glide [i̯ ] in English words like cute in (10a) is a nuclear glide, while the post-consonantal prevocalic glide [u̯ ] in words like twin in (10b) (9c)). No MHG glides occur in (9b) or (9d).
A number of proposals have been made in the cross-linguistic literature concerning the way in which prevocalic glides (i.e. GV) and postvocalic glides (i.e. VG) should be parsed in terms of syllable-internal constituents; see Yip (2003) for an overview. For example, a word-initial glide could be parsed into the onset (as in (9a)) or into the nucleus (as in (9b)). The mirror-image question can be posed with respect to a word-final glide (i.e. (9c) vs. (9d)).
Several arguments for constituency have been discussed in the literature which bear on the question of how to determine which of the structures in (9) is correct (e.g. Booij 1989; Davis & Hammond 1995; Cser 1999; Yip 2003; Hall 2014a) . The argument I discuss below is based on phonotactics. In general, if there are few or no restrictions governing the type of consonant that can occur before a prevocalic glide (i.e. the C in CGV), then the nuclear glide representation in (9b) is correct. By contrast, the onset glide analysis in (9a) is appropriate if there are restrictions on the preceding consonant(s). Thus, if there is a common domain (e.g. the nucleus), then restrictions can apply to the segments within that domain, particularly if the features are identical/similar. The nuclear glide representation therefore implies that there is a tighter bond between the glide and the following vowel: if a glide can only precede a restricted set of vowels, then structure in (9b) is correct, but if there are few or no restrictions concerning the types of vowels that can follow a glide, then we would be dealing with (9a). Mirror-image arguments hold for the distinction between (9c) and (9d). For the former, there are expected to be restrictions on the preceding vowels, but restrictions on the vowel and the glide in (9d) are not expected to be observable.
A number of authors have examined the behavior of prevocalic (and postvocalic) glides in various languages and have argued in favor of either (9a) [u̯ ] in (10b) can be followed by all sorts of vowels, but there are tighter restrictions concerning the type of consonant which can precede it. In particular, [u̯ ] cannot be preceded by a sonorant. Note that English has a strict ban on onset clusters consisting of two sonorants (see (11)). Treating [u̯ ] in (10b) as an onset glide (while treating [i ̯] in (10a) as a nuclear glide) means that the otherwise needed ban on two-sonorant onset clusters in (11) Davis & Hammond (1995) adopt the view endorsed by Steriade (1988) that a sonority-based constraint between two adjacent sounds (like the one in (11)) counts as an argument in favor of treating those sounds as belonging to the same constituent (e.g. onset). By contrast, a (non-sonority-based) constraint against homorganic tautosyllabic sequences can hold between subsyllabic constituents and therefore does not provide an argument for constituency. Davis & Hammond (1995) , who see them as an argument for analyzing the onglide plus vowel sequence together under the nucleus. 
Middle High German glides
I discuss below offglides in diphthongs (Section 4.1), the status of hiatus (Section 4.2), glides surfacing only in syllable-initial position (Section 4.3) and textual evidence for the analysis of glides (Section 4.4). The glides in diphthongs are shown to be nuclear, while syllable-initial glides are in the onset. In section 5 I argue that the nuclear glides are derived from the corresponding high vowels and that the onset glides are phonemic.
Nuclear glides (diphthongs)
The six diphthongs of Middle High German are presented in (12) and (13). The former consist of a mid vowel plus high offglide ("mid-high diphthongs") and the latter of the mirror image, i.e. high vowel plus mid vowel offglide ("high-mid diphthongs"). In the first three columns in both data sets I give the MHG orthography, my interpretation of the phonetic representation (following Paul 2007: 103-108) , and a representative example.
All six MHG diphthongs are falling in the sense that the first component is the peak (the syllabic sound) and the second component the non-peak (the offglide). Evidence for that interpretation comes from the way in which those diphthongs are realized in modern German. This is clearly the case for the three mid-high diphthongs in (12), which are now realized as [ɑi ̯ ɑu̯ ɔy] in New High German; see (14) . The change from mid-high diphthongs of Middle High German to their reflexes in New High German therefore only involved a change in quality of the first component, but the non-syllabicity (and also the quality) of the second component of those diphthongs remained the same.
The same reasoning can be applied to the high-mid diphthongs. Although they shifted to the long monophthongs [iː uː yː] in New High German, a diphthong realization of (13) is attested in many Upper German varieties (Bavarian, Alemannic; see Schirmunski 1962: 229; Wiesinger 1970) . For example, the realization with a nonsyllabic vowel ([ə̯ ] ) as the second component in the final column of (15) I adopt an analysis of MHG diphthongs in which both components belong to the same nucleus. Phonological arguments to that effect (based on the arguments from Section 3.2) are discussed below. The model of nuclear structure introduced in Section 3.1 is applied to the diphthongs of Middle High German in (16). (16) second component in the final column of (15) is common for many varieties of Swiss German. The examples here are drawn from Standard Swiss German (SSG; Hove & Haas 2009) . In that source the authors indicate with a diacritic that the second component of the diphthong is the offglide.
I adopt an analysis of MHG diphthongs in which both components belong to the same nucleus. Phonological arguments to that effect (based on the arguments from Section 3.2) are discussed below. The model of nuclear structure introduced in Section 3.1 is applied to the diphthongs of Middle High German in (16). . Instead, the generalization is that the second member of the diphthongs is the glide.5
The arguments for constituency from Section 3.2 point to the conclusion that the offglide in the diphthongs is nuclear, as in (16). There are no significant sonority-based cooccurrence restrictions involving the offglide in the diphthongs and the following segments. The examples in (12) and (13) illustrate that all six diphthongs can surface in an open syllable followed by a consonant, e.g. [sei̯ .tə] for (12a). The additional items in (17) and (18) show that both mid-high diphthongs and high-mid diphthongs also occur in a closed syllable, but there do not appear to be significant sonority-based restrictions concerning the type of consonant that can or cannot follow the offglide. In terms of manner of articulation, that consonant can be an obstruent, nasal or liquid.6 5 Middle High German had no triphthongs, i.e. a sequence of glide-vowel-glide (e.g. [i̯ ei̯ ]) under the same nucleus. The absence of triphthongs is a consequence of the fact that a glide cannot occupy the first part of a complex nucleus. It is not possible to predict which of the two components in the diphthongs in (16) is syllabic (peak) and which is nonsyllabic (offglide) on the basis of vowel sonority (e.g. De Lacy 2006; Parker 2011) because there are mirror-image sequences, e.g. mid-high [ei ̯] vs. high-mid [ie̯ ] . Instead, the generalization is that the second member of the diphthongs is the glide. The arguments for constituency from Section 3.2 point to the conclusion that the offglide in the diphthongs is nuclear, as in (16). There are no significant sonority-based cooccurrence restrictions involving the offglide in the diphthongs and the following segments. The examples in (12) and (13) illustrate that all six diphthongs can surface in an open syllable followed by a consonant, e.g. [sei ̯.tə] for (12a). The additional items in (17) and (18) show that both mid-high diphthongs and high-mid diphthongs also occur in a closed syllable, but there do not appear to be significant sonority-based restrictions concerning the type of consonant that can or cannot follow the offglide. In terms of manner of articulation, that consonant can be an obstruent, nasal or liquid.
In sum, the offglide in the six MHG diphthongs occupies the second-level N slot in the model of the syllable described in Section 3.1.
All six of the diphthongs have in common that they consist of two short vowels. By contrast, there are no diphthongs in which one component is long. There are different ways of capturing this generalizations formally, although the details exceed the scope of the present paper. I adopt the constraint in (19) 
The status of hiatus in Middle High German
Since the six diphthongs of Middle High German consist of a sequence of two short vowels, a contrast between one of those diphthongs and a corresponding hiatus sequence would involve a sequence of two short vowels, each of which are syllable peaks: In the reverse dictionary of Middle High German (Bachofer et al. 1984 ) a small number of words is listed ending in short full vowels (i.e. short vowels other than schwa) that could potentially combine with suffixes beginning with a short vowel to form hiatus sequences like the ones in (20). However, there are several reasons why adjacent peaks in words like these are not possible. For example, some of the words in question belong to lexical categories that do not combine with suffixes (in 22a) or consist of contracted forms whose second part cannot combine with a suffix (in 22b). Other examples involve Latinate loanwords whose second syllable resisted the change to schwa by Vowel Reduction (in 22c). Since the latter type of word is a noun, it can potentially co-occur with a short vowel-initial inflectional suffix (e.g. the suffix [-ǝ] indicating plurality for many nouns), but [fusti] is very rare item and is apparently not attested in the MHG corpus as an inflected form. As noted above, MHG words ending in the short full vowels as in (22a-c) are exceedingly rare due to the regularity of Vowel Reduction. By contrast, hundreds of words are attested which end in the short vowel schwa, one of which is listed in (22d). However, inflectional endings for nouns ending in schwa are not vowel-initial, but instead consist of a single consonant (e.g. /netsǝ-s/ 'net, gen.sg.', /netsǝ-n/ 'nets'. The same generalization holds for other lexical categories, i.e. verbs and adjectives.
There is no evidence that Middle High German possessed short tautumorphemic vowels in hiatus. That generalization derives support from the fact that all of the words beginning with a sequence of two vowel graphemes in the dictionary of Middle High German (Lexer 1983) represented the six diphthongs, but none represented any other sequence. For example, the <ie> in <ieder> 'every' represented the diphthong [ie̯ ], but there are no entries for sequences such as <ia>, <io>.
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Middle High German possessed several derivational suffixes beginning with a short full vowel which could potentially co-occur with stems ending in a short vowel like the one in (22d), e.g. <-ic> (-[ik]) and <-unge> ([-uŋ.gǝ]). However, it is clear from Bachofer et al. (1984) that the schwa in such words is consistently elided before the suffix, as in (23a, b). (Bachofer et al. 1984) . In sum, Middle High German did allow for hiatus, but none of those examples involve two short syllable peaks. The conclusion is that the language had no contrasts between diphthongs and the corresponding hiatus sequences, as in (20).
Onset glides

Phonetics of MHG <w> and <j>
Middle High German had two sounds transcribed by modern linguists as <w> and <j>, which were the reflexes of the corresponding West Germanic glides. There is agreement in the scholarly literature that those two West Germanic sounds were glides and not fricatives, although the term "semi-vowel" (or German Halbvokal) is more commonly employed than "glide". See, for example, Wright (1907: 119, 122) , Prokosch (1939: 46) , Schirmunski (1962: 366-367) , and Paul (2007: 142) . (Paul 2007: 144-145 ) that he believes it may have been a fricative.
I argue that the two MHG sounds in question were glides (defined featurally in Section 5) and not fricatives. The most compelling evidence for the glide interpretation is that the sounds representing <w> and <j> are retained as glides in many modern German dialects. Two representative examples from a variety of Southern Bavarian (Schatz 1897) are provided in (26) The MHG spellings have been regularized as <w> and <j>. In fact, the orthography provided more than one way to render those two sounds. For example, up to the end of the 12 th century, <w> was written <uu>, <uv> or <vv>. It was not until the 13 th century that the letter <w> came to be used. The way in which [j] was depicted orthographically was similarly quite diverse, the most common being <j>, <i>, <y>, <g> or <gi>; see Paul (2007: 142, 144 10 'The semivowel j is without perceptible frication; the tongue body is articulated at the same height as for a broad i'. 11 Some scholars assume that the sounds represented by <w> and <j> were fricatives in Middle High
German because the reflexes of those sounds in New High German are fricatives (e.g. De Boor & Wisniewski 1984: 26-27) . Those linguists are apparently unaware of dialects like the one in (26). An anonymous reviewer points out that it would be possible to assume that original <j> and <w> were fricatives and that the glide pronunciation in (26) reflects a change from those fricatives to glides in onset position. The disadvantage with that approach is that it requires a sound change involving a weakening (fricative > glide) in a context (onset position) that favors strengthening (glide > fricative). The reader is referred to Hall (2014b) for a treatment of glides in Low German (Westphalian) that crucially requires the original sounds to have been glides which then hardened to fricatives.
[j] cannot be preceded by a word-initial obstruent (as in (27c) The following examples illustrate that the [w] in (33) does not belong to the suffix. The words in (34) consist of nouns (in (34a)), verbs (in (34b)) and adjectives (in (34c)) whose stem ends in a liquid and can therefore be compared with the items in (33b). The inflected word in each pair below has the same schwa-initial suffix present in (33b), e. There were apparently no MHG nouns, verbs or adjectives ending in a vowel followed by a vowel-initial (i.e. schwa-initial) suffix that would contrast with the examples in (33a). Evidence that the [w] in those examples does not belong to the suffix can be seen by the modern reflexes. For example, the MHG word [blaː] is realized in NHG as [blau̯ ] . That type of example shows that the MHG vowel /aː/ coalesced with the /w/ of the stem to form the diphthong [au̯ ] .
There is more than one conceivable way of analyzing w ~ Ø alternations in the synchronic phonology of Middle High German. The analysis in (35a) is the correct one: /w/ is present in all alternating morphemes. That underlying glide surfaces in [mel.wəs] because it is in the onset, but it is not realized in [mel] because it cannot be parsed into the onset. According to the incorrect alternative analysis depicted in (35b), alternating morphemes contain no underlying /w/, and that segment is inserted by epenthesis. However, the epenthesis analysis not possible because a /w/ would incorrectly be inserted after a consonant and before a vowel-initial suffix in words like the final one under (35b). A third alternative (not depicted in (35)) postulates that alternating morphemes contain an underlying high vowel /u/ in place of the /w/ in (35a). Thus, instead of /melw/ and /melw-əs/, that approach posits the underlying representations /melu/ and /melu-əs/. This is the treatment one would adopt if one were to deny the existence of underlying glides (as in (4a)). I reject that approach for reasons to be made clear in Section 6.2. Bachofer et al. (1984) list eighteen entries for words ending in the letter <w>, e.g. <falw> 'sallow'. If <w> represents [w] , then the implication is that there are eighteen exceptions to the Licencing Condition. What is more, that type of word suggests that the alternations between [w] and zero might not be regular. Bachofer et al. (1984) include material from the entire Middle High German corpus, which spans three centuries (1050-1350) distributed over a broad dialect spectrum. One could therefore speculate that the forms with <w> in word-final position represented [w] for certain dialects but not others, or that they were indicative of a late MHG pronunciation. Thus, it is conceivable that the Licensing Condition and alternations between [w] and zero were very regular -possibly exceptionless -for certain varieties and/or time periods but not for others.
How regular was the deletion of [w]?
The type of question posed in the preceding paragraph exceeds the goals of the present paper. However, I suggest that an examination of a single (lengthy) text written by a single author has the potential to shed light on the state of the Licensing Condition and the regularity of alternations between [w] and zero. To achieve that end, I consider here Parzival, a medieval romance written by the knight and poet Wolfram von Eschenbach (c. 1170 -1220 in the first part of the 13 th century, which is known as one of the most significant works of MHG literature. The poem consists of approximately 25,000 rhyming verses divided into sixteen books.
I downloaded Parzival as sixteen pdf files from Biblioteca Augustana (see online references) and then searched those files for the following combinations of graphemes: <rw>, <lw>, <iw>, <ew>, <aew>, <uw>, <ow> and <aw>.
14 Next, I considered whether or not those morphemes with <w> in a word-internal onset might have an alternate with zero by conducting a search for the morpheme without <w> or the material after that letter. For example, a search for <ew> yielded the inflected word <snēwe> ('snow'). A search for <sne> then uncovered the uninflected form <snē>.
The <w> in virtually all of the hits in the eight sequences <rw>, <lw>, <iw>, <ew>, <aew>, <uw>, <ow> and <aw> occurred in onset position because that <w> is followed by a vowel. For example, the combination <lw> yielded <swalwen> 'swallows' ([swal.wǝn]), but there were no hits for <lw> in word-final position. That fact alone suggests that the Licensing Condition is a true generalization concerning Wolfram's dialect of Middle High German.
Nine morphemes were found in Parzival with regular alternations between [w] (<w>) and zero, which I list in (36). Some, but not all, of those morphemes were presented above in (33). In the first column I present the line from Parzival with the alternating word and in the final column I list the corresponding book. I only provide glosses for the boldfaced words. Multiple occurrences of both alternants for all nine morphemes are observable throughout Parzival. The selection of examples presented in (36) 
The alternations in (36) mirror the data presented in (32) and (33): [w] surfaces in onset position (i.e. before a vowel), otherwise it is deleted. Three morphemes appear to pose a problem for the Licencing Condition. The first (see (37a)) is a word ending in a sequence of graphemes suggesting that the <w> is in coda position (i.e. [.buːwn.] ). However, the more common spelling for that word in the MHG corpus as a whole (see Lexer 1983 ) is <bûwen>, which suggests that the <n> for Wolfram was preceded by schwa. In this case, [w] Recall from (36g) that the morpheme 'color' alternates between [w] and zero; hence it has an underlying representation (/varwə/) whose glide is parsed as an onset before the vowel schwa. In (37b) that schwa has been elided and the /w/ is parsed in the onset before the following vowel-initial word. The morpheme 'look' in (37c) likewise has an underlying representation with a glide (/ʃouw/), although that morpheme is not attested with a [w]-less alternant in Parzival. I have identified a single morpheme in Parzival which Wolfram treats in an inconsistent fashion, namely /truːw/ (including /gǝ-truːw/) 'have confidence'. A search for <tru> yielded thirty-nine hits in which that sequence belonged to the morpheme /truːw/. In the context before a vowel-initial suffix, the <w> is written without exception as <w>, indicating the presence of [w] in the onset. Two examples (from a total of sixteen) are provided in (38a). The <w> is predictably absent in word-final position before a consonant in seventeen instances, as in (38b). <w> is not surprisingly present in word-final position if the following word begins with a vowel; see the one attestation in (38c). The reason Wolfram treats /truːw/ inconsistently is that there are exactly five instances in Parzival in which <w> is written before a consonant (see (38d)). In the first two examples the <w> is followed by a consonant-initial word and in the final three items <w> is followed by a suffixal consonant. 
The data involving /truːw/ suggest that Wolfram treated that morpheme just as any other /w/-final word 87% of the time (34/39), but that that one morpheme had an exceptional realization with [w] in the coda in the remaining 13% (5/39). In sum, the philological evidence from Parzival strongly supports the Licencing Condition and the regularity of the deletion of /w/ that is unable to be parsed as an onset. The one problematic morpheme (/truːw/) is written just as it should be in thirtyfour instances, but in only five instances the <w> (representing [w] ) is exceptionally present in coda position. Given the length of Parzival and the sheer number of words containing <w>, Wolfram was remarkably consistent.
Analysis
I propose that the second component of the diphthongs is a glide derived from the corresponding vowel but that the onset glides described in Section 4.3 are underlyingly glides and not derived from vowels. [nasal] --
A model in which the contrast between underlying glides is captured with the feature [±vocalic] was commented in on Section 2. That alternative is discussed in Section 6.1. Given the features in (39), the LICENSING CONDITION posited earlier in (31) can now be restated in terms of the features for underlying glides:
(40) LICENSING CONDITION: the feature complex [+son, +cons, -nas, -liq] is only licenced in the onset.
The feature complex referred to in (40) singles out glides (/j/ and /w/) as the only segment type restricted to onset position. Given the featural analysis of vowels in (39), both components of the diphthongs are analyzed as [+sonorant, -consonantal] . Two representative examples of underlying and surface representations for diphthongs (recall 16) are given in (41). I discuss the way in which nuclei are assigned to underlying strings of [+sonorant, -consonantal] 
The second part of the surface diphthongs in (41) is predictably a glide on the basis of its position within the nucleus because it is always the second member of a diphthong that is the glide. The nonsyllabicity of [u̯ ] and [o̯ ] in (41) is captured formally by parsing those segments into the second component of a complex nucleus. No segmental feature (e.g.
[±syllabic]) is necessary, nor is a rule of Glide Formation required. It is nevertheless correct to refer to the offglides in (41) as derived: they are not interpretable as glides in the underlying representation because there are no nuclei at that representational level, but they are interpretable as glides in the surface structure because they occupy a slot reserved for glides. Underlying glides and derived glides are featurally distinct. In (42) I illustrate the way in which vowels and glides (both underlying and derived) are marked for [±consonantal] and [+sonorant] On that approach, underlying glides are complex segments in the sense that /j/ is [ coronal, dorsal] and /w/ is [labial, dorsal] . See also Nevins & Chitoran (2008: 12-13) for a similar treatment of the place features for margin glides. In contrast to Nevins & Chitoran (2008) and the treatments referred to in footnote 2 (i.e. Halle 1995; Halle, Vaux & Wolfe 2000) the treatment proposed by Hall (2014b) analyzes the place features for vowels like /i/ and /u/ as the same as the place features for the corresponding glides; hence, /i/ is [coronal, dorsal] and /u/ is [labial, dorsal] . Since the nuclear glides [i ̯ u̯ ] derive from the corresponding vowels /i u/, the former are expected to show the same place structure as the latter.
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I now consider the way in which syllables (in particular, nuclei) are assigned to underlying representations. It is possible to adopt either an Optimality-Theoretic treatment (Prince & Smolensky 2004 and much subsequent work), which views the assignment of syllable structure as the interaction of universal constraints (e.g. peak and margin hierarchies), or a rule-based analysis (e.g. Harris & Kaisse 1999 for Spanish; Nevins & Chitoran 2008; Hall 2014a ). I propose a rule-based treatment below, but that analysis is not crucial because the assignment of syllables could also be accomplished in an OT-style approach.
An important aspect of my analysis is that there are no underlying peaks (nuclei); hence, all nuclei in surface representations are derived. As mentioned earlier, the claim that there are no underlying nuclei at all is controversial in theoretical phonology. I present my analysis below and discuss (and reject) a possible alternative to it with underlying peaks in Section 6.2.
Syllabification is presented in (43). The individual steps have been adopted from Hall's (2014a) treatment of Westphalian German, although Harris & Kaisse (1999) propose a similar model. (43a) assigns a nucleus to all underlying vowels. The condition specified in (43a) is necessary to guarantee that all diphthongs are falling. Complex nuclei are created by (43b). That step (as well as (43d, e)) presuppose the model introduced in Section 3.1. The assignment of nuclei via step (43c) is necessary in words where [-consonantal ] cannot be made a part of a complex nucleus. Syllabification applies in (44) in four representative examples. Here and below, syllable structure parsed at each step is indicated with curly brackets ({}). In the first word there is a single vowel preceded by a phonemic glide /w/, which cannot be affected by (44a-c) because it is [+consonantal] . The second word contains a surface diphthong whose first part is assigned a nucleus by (43a) and a complex nucleus by (43b). Since there is no hiatus involving adjacent short vowels (recall No Hiatus from (21)), Nucleus Placement and Complex Nucleus together correctly parse all surch sequences under the same nucleus. The third example contains a long vowel plus short vowel sequence. The long vowel receives a nucleus by (43a), but the short vowel cannot be made a part of the nucleus because the language only allowed for short diphthongs (recall the Nucleus Condition in (19) 
The /w/ in the first and third examples is parsed as an onset like any other prevocalic consonant. By contrast, the /w/ in the second and fourth words cannot surface because its parsing as a coda segment in /melw/ or a nucleus in /sneːw/ violates the Licensing Condition in ( In sum, the analysis proposed above is able to correctly syllabify [-consonantal] segments as either vowels or derived glides and to parse underlying glides as onset segments. Alternations between onset glides and zero (in 45) are accounted for, and derived glides (in words like [buo̯ x] from (44)) are correctly predicted not to delete because they are in the nucleus and therefore satisfy the Licensing Condition. The present treatment also correctly predicts that it should not be possible to syllabify a nuclear glide into the onset of a vowel-initial syllable (e.g. in [lei ̯.ǝ] in (44)) because onset glides are [+consonantal] .
Theoretical discussion
In the present section considers the theoretical ramifications of the present analysis of Middle High German glides. First, I discuss and reject two alternatives to my analysis (Section 6.1-6.2). Both alternatives have been defended in the cross-linguistic literature on glides. Second, I discuss the advantage of the present model of the nucleus over alternatives proposed in the literature (Section 6.3). Third, I situate Middle High German in the theoretical discussion concerning underlying glide languages and underlying peak languages (Section 6.4).
Glides as [-consonantal, -vocalic]
The analysis of phonemic glides as [+consonantal] is not shared by other linguists who accept underlying glides. Recall that the approach defended by Nevins & Chitoran (2008) summarized in (6) and repeated in (46) sees the feature distinguishing vowels and underlying glides as [±vocalic] and not [±consonantal] . A second difference between the approach in (46) and my own is that in (46) underlying glides and glides in the margin derived from vowels as featurally identical. 
The features in (46) do not pose a problem for the present treatment. Thus, (43a, b, c) could be restated so that they refer not to [-consonantal] , but instead to [+vocalic] . Given that reanalysis, the correct nuclear structure is assigned to the examples in (44) and (45). The underlying glide (e.g. /w/ in 44 and 45) is also correctly predicted not to surface in examples like /melw/ if the Licencing Condition is restated so that it refers to the feature complex defining the underlying glide category in (46), i.e. [+sonorant, -consonantal, -vocalic] . Although (46) succeeds in correctly syllabifying the examples in (44) and (45), there is a drawback in the analysis of margin glides derived from vowels as [-vocalic] . No MHG examples involve that type of derived glide (as in (2a, c) ), but the issue discussed below holds for many other languages (e.g. New High German; see Hall 2006) . Nevins & Chitoran (2008) argue that derived onset glides are underlyingly [+vocalic] , which then changes to [-vocalic] in the onset by a universal constraint saying that [+vocalic] is not allowed in a syllable margin (recall Section 2). For example, the /i/ in a hypothetical sequence like /iɑ/ in (2a) is [+vocalic] and when that /i/ is parsed as an onset by Syllabification, it changes into [-vocalic] . The constraint referred to here makes the correct prediction that onset glides are universally [-vocalic] and never [+vocalic] , but it nevertheless suffers from the same kind of redundancy present in the SPE view that onset glides are [-syllabic] . Clearly, an onset glide that is [-vocalic ] is just as redundant as an onset glide that is [-syllabic] . To wit, Nevins & Chitoran's use of [±vocalic] is strikingly similar to [±syllabic] .
A different kind of drawback with (46) involves the analysis of derived nuclear glides (recall (7c, d) ), which are not discussed in Nevins & Chitoran (2008) . Huang (2014) proposes a treatment of derived nuclear onglides in Squliq Atayal (Austronesian, Taiwan) in the featural framework proposed by Nevins & Chitoran (2008) . According to Huang (2014: 816) , the derived nuclear onglide in a diphthong like [i ̯u] (from /iu/) is [+vocalic] , just like the syllabic component of the same diphthong. 16 The problem is that that approach is not able to capture the fact that diphthongs in Squliq Atayal are realized with the glide as the first component (e.g. [i ̯u]) and not as the second component (e.g. [iu̯ ] ). The reason is that both parts of the diphthong in question are [-consonantal, +vocalic] and they are both situated under a single nucleus node.
17 In Section 6.3 below I return to this and similar theoretical issues regarding the representation of nuclear glides.
Underlying peaks
An alternative to the present analysis is one in which certain peaks are marked in underlying representations, and all glides are derived (recall 4a). Several linguists have proposed that type of analysis, e.g. Levin (1985: 96) for Usarufa (Trans-New Guinea, Papua New Guinea), Guerssel (1986) for Berber (Afro-Asiatic, North Africa) and Harris & Kaisse (1999) for Argentinian Spanish. No underlying peak analysis of Middle High German is known to me; hence, I attempt below to construct what a possible treatment along those lines might look like. Although straw men analyses are risky because one might not be constructing the right analysis, it is nevertheless instructive to consider the kind of challenges that are posed by a treatment with underlying peaks and no underlying glides. I conclude that any type of underlying peak analysis will fail.
Consider the examples in (47), which contain either a derived nuclear glide (in (47b)) or an underlying glide (in (47a, c, d) ). An alternative analysis with underlying peaks would presumably analyze these items as in (48). In the present treatment, the /w/ in (47a) is syllabified into the onset (=[V.GV]), but it is remains to be seen how this is accomplished in a treatment with underlying peaks. Since that alternative analysis eschews underlying glides, my /w/ would have to be reanalyzed as the vowel /u/, but as indicated in (48a) it is not clear where the underlying peak would be; thus, how can one ensure that the /u/ is parsed as an onset and not as the offglide in a diphthong? That problem is made insurmountable in example (47b), which represents the [VG.V] parsing. The present analysis succeeds in parsing the first /i/ in (47b) into the nucleus, but the unparsed /i/ in (48b) cannot be syllabified into the nucleus. In the alternative treatment, underlying /w/ would have to be analyzed as the vowel /u/, as in (48c, d). One challenge for the underlying peak approach is that it is not clear how the /u/ in (48c) can successfully be parsed as an onset glide. In that example, (43a) assigns syllable peaks to the /e/ and to the /u/ but not to the schwa because of the condition on (43a).
Step (43b that it has to account for the deletion of /u/ in (48d). The present analysis sees deletion of /w/ in (47d) as a consequence of the Licensing Condition, but the Licensing Condition cannot ensure the desired deletion of /u/ in (48d) because /u/ is not a glide. See also Levi (2004) , who discusses a similar problem involving final clusters with rising sonority (e.g. liquid plus glide) in Moose Cree (and other languages). As a vowel, /u/ is syllabifiable as a nucleus, and one would therefore expect an underlying string like /melu/ to be parsed as *[me.lu], just like any other CVCV word. 19 One could write a rule saying that word-final /u/ deletes, but this is a brute force analysis with no explanatory power.
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To reiterate, straw man analyses are a risky undertaking because one might not be creating the correct alternative analysis. However, I believe that the burden of proof now lies on the shoulders of linguists who want to uphold some version of an underlying peak analysis for Middle High German.
Alternative models of the nucleus
The model of the syllable adopted in the present analysis is endowed with an enriched nuclear structure which provides peaks and nonpeaks with their own distinct slots. Two representative examples are presented in (49). (49) 29 thereby creating *[me.luə̯ s].18 An additional problem with that underlying peak analysis is that it has to account for the deletion of /u/ in (48d). The present analysis sees deletion of /w/ in (47d) as a consequence of the LICENSING CONDITION, but the LICENSING CONDITION cannot ensure the desired deletion of /u/ in (48d) because /u/ is not a glide. See also Levi (2004) , who discusses a similar problem involving final clusters with rising sonority (e.g. liquid plus glide) in Moose Cree (and other languages). As a vowel, /u/ is syllabifiable as a nucleus, and one would therefore expect an underlying string like /melu/ to be parsed as *[me.lu], just like any other CVCV word.19 One could write a rule saying that word-final /u/ deletes, but this is a brute force analysis with no explanatory power.20
The model of the syllable adopted in the present analysis is endowed with an enriched nuclear structure which provides peaks and nonpeaks with their own distinct slots. Two representative examples are presented in (49).
The advantage of the model in (49) is that it is possible to interpret nuclear peaks from nuclear nonpeaks with phonological units, namely with the two projections of N. The generalization is that the lower N dominates the peak and the upper N the nonpeak. This approach has a clear advantage than one with the much criticized segmental feature [±syllabic] discussed in (1).
Compare the output structures in (49) with the alternative ones in (50). In (50a,b) the complex nuclear structure is replaced with a traditional model with a single instantiation of N, and in (50c,d) both segments are dominated by a mora (Hayes 1989 There is a second approach with underlying peaks that can be considered (and rejected) as well. On this view, all surface peaks bear a nucleus in the underlying representation, while no surface glide does, e.g. /l{e}u{ə}/ from (47a). That approach fails because it cannot succeed in parsing the /u/ in /l{e}u{ə}/ as an onset and the /i/ in /l{e}i{ǝ}/ as a nucleus.
Compare the output structures in (49) with the alternative ones in (50). In (50a, b) the complex nuclear structure is replaced with a traditional model with a single instantiation of N, and in (50c, d) both segments are dominated by a mora (Hayes 1989 and much work by later authors). The diphthongs in (50c, d) could be interpreted either as monomoraic (as below) or as bimoraic (not depicted here).
The drawback with both models in (50) is that they are not able to capture the distinction between peak and nonpeak in terms of phonological units. Since both parts of diphthongs are [+sonorant, -consonantal] , there is no way to guarantee that it is the second component in (50) (50) is correct and that the interpretation of one of the nuclear sounds as the peak and the other as the nonpeak is made at the level of phonetics but that in the phonology it is not necessary to require a model like the one in (50) which provides distinct representation for peaks and nonpeaks. A response to that criticism goes far beyond the scope of the present article because it deals with a very
The drawback with both models in (50) is that they are not able to capture the distinction between peak and nonpeak in terms of phonological units. Since both parts of diphthongs are [+sonorant, -consonantal] , there is no way to guarantee that it is the second component in (50) that is the nonpeak and not the first element. For example, the representation for [ou] in (50a) could be interpreted as [ou̯ ] or as [o̯ u]; recall my criticisms of the approach taken by Huang (2014) in Section 6.1.
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One might argue that either model in (50) is correct and that the interpretation of one of the nuclear sounds as the peak and the other as the nonpeak is made at the level of phonetics but that in the phonology it is not necessary to require a model like the one in (50) which provides distinct representation for peaks and nonpeaks. A response to that criticism goes far beyond the scope of the present article because it deals with a very fundamental issue and might require reference to data from languages not investigated here. One potential problem would be a language with contrastive nuclear glides, e.g. a language with both [ie̯ ] and [i ̯e]. A thorough cross-linguistic search clearly needs to be conducted; however, one variety of Low German can be mentioned with that type of contrast. In particular, Niblett (1913) (49) can easily capture that contrast with underlying nuclear structure. However, neither of the two models in (50) is able to express that distinction.
It is also worth considering an example mentioned earlier as a potential drawback of the models in (50). In Section 3.2 it was noted that the rising diphthong [i ̯u] can only be preceded by a noncoronal consonant for many speakers of American English. If the constraint capturing that phonotactic regularity refers to coronality (e.g. * wd [coronal] [coronal]), then it succeeds in accounting for the ungrammaticality of words like [ti ̯un] because both the initial consonant ([t] ) and the first part of the diphthong ([i ̯]) are [coronal] . However, it is not clear how that treatment accounts for the fact that coronal consonants can be followed by front vowels (e.g. tea [tiː] ), assuming that front vowels like [iː] are coronal. One might conclude that the (derived) palatal glide in [i ̯u] is [coronal] and that front vowels like the /iː/ in /tiː/ are [dorsal] , but that treatment might create more problems than it solves. 23 In the present analysis the constraint in American English can simply be stated as a ban on a [coronal] consonant followed by a nuclear glide (expressed with the model in (49)).
Underlying glide languages vs. underlying peak languages
I have argued that certain glides in Middle High German are phonemic and not derived and that words containing underlying glides cannot alternatively be reanalyzed by analyzing the vowels adjacent to those glides as underlying peaks. I do not intend for these 21 The problem described here is independent of the question of whether or not it is possible to predict (e.g. on the basis of the position within the nucleus) whether or not two nuclear [+sonorant, -consonantal] sounds is the peak and which is the nonpeak. In Middle High German (as in many other languages), the generalization is that the peak is the first of two nuclear elements. The problem is that this simple statement cannot be translated into phonological units in either of the models in (50). 22 As in NHG, the Westphalian dialect referred to here vocalizes /r/ in coda position. However, in Niblett's symbols, the vocalized-r is transcribed as [r̥ ] (and not as [o̯ ] ), e.g. [hø̜ r̥ də] 'hurdle' (cf. NHG Hürde). 23 The problem is that derived glides and the corresponding vowels must be analyzed as featurally distinct, but this is contrary to the usual asusmption, which is adopted in the present study (recall Section 2).
to be universal claims for languages with glides which display an anomalous behavior. In particular, I follow Levi (2004) in positing that there are languages with underlying glides as well as languages with underlying peaks. If this approach is correct, then the question is whether or not it is possible to identify structural properties of underlying glide languages that differentiate them from the properties characterizing underlying peak languages. The material presented above has isolated one structural property for underlying glide languages, namely the contrastive syllabification of glides. In particular, if a nuclear glide in prevocalic position ([VG.V]) contrasts with a postvocalic onset glide ([V.GV]), then the latter glide must be analyzed as phonemic. It was demonstrated above that it is not possible to adopt an alternative approach with underlying peaks.
The contrastive syllabification of an intervocalic glide represents a cross-linguistically underrepresented diagnostic for underlying glide languages. The literature cited earlier on underlying glides has shown that underlying glide languages possess one or more of the following (Levi 2004) : (a) transparency to vowel harmony, (b) triggering of consonant harmony, (c) vowel epenthesis in unsyllabifiable clusters which include glides, (d) expected and unexpected syllabification of vocoids, (e) reverse sonority clusters, (f) blockage of nasal harmony, and (g) consonant gradation. However, no reference is made in Levi (2004) Levi 2004 ). An underlying peak language not discussed in Levi (2004) is Usarufa (Levin 1985: 96; recall One question is where the locus of cross-linguistic variation lies. On the one hand, there is the distinction between underlying glide languages and underlying peak languages. But within the former languages the question is how those underlying glides are represented. The present paper has defended an analysis of underlying glides with the feature [+consonan-tal], but passing reference was made to other alternatives. In particular, some scholars have argued that underlying glides are characterized by a unique set of place features (e.g. Halle 1995; Halle, Vaux & Wolfe 2000) . If that type of treatment is correct, then the question is whether or not it is universally the case for underlying glide languages, or if underlying glide languages can vary cross-linguistically along that dimension (i.e. underlying [+ consonantal] glide languages vs. underlying glide languages with place features distinct from the corresponding vowels). This is a question that must remain open for further research.
Conclusion
The present article has shed light on several issues involving the phonology of glides on the basis of data from Middle High German. First, I argued that Middle High German possessed both underlying glides and derived glides. Second, underlying glides are [+consonantal] , while the derived glides are [-consonantal] . Third, words with underlying glides cannot be reanalyzed by analyzing the vowels flanking the glides as underlyingly nuclear. Fourth, derived glides only surface in the nucleus as the second component of diphthongs, but underlying glides are consistently parsed as onset segments. The restriction to onset position accounts for the fact that underlying postsonorant /w/ only surfaces before a vowel but is otherwise not realized phonetically. Fifth, an enriched model of nuclear structure was adopted which enables one to capture formally which component of the diphthongs is the peak and which is the glide. Finally, the contrastive syllabification of surface glides (i.e. [VG.V] vs. [V.GV]) was shown to be a diagnostic of underlying glide languages that has not been discussed in the literature to date.
